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(57) ABSTRACT

The present disclosure discloses a lamp lighting assembly
and lighting fixture. The lamp lighting assembly 1includes an
anti-lightning-strike rectifier module, a high-voltage linear
drive module, and a lighting module. The anti-lightning-
strike rectifier module includes a first input terminal and a
first output terminal, to convert an input current/input volt-
age of the first input terminal into a safe current/sate voltage
and output the safe current/safe voltage to the first output
terminal, and the anti-lightming-strike rectifier module 1s
soldered to a pluggable fiberglass board. The high-voltage
linear drive module includes a second 1mnput terminal and a
second output terminal, the second 1nput terminal 1s elec-
trically connected to the first output terminal, and the second
output terminal 1s electrically connected with the lighting
module to drive the lighting module to work, and the
high-voltage linear drive module and the lighting module are
arranged on a substrate outside the fiberglass board.

7 Claims, 2 Drawing Sheets
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LAMP LIGHTING ASSEMBLY AND
LIGHTING FIXTURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the priority of
PCT patent application No. PCT/CN2020/109701 filed on

Aug. 18, 2020 which claims priority to the Chinese patent
application No. 201910785207.7 filed on Aug. 23, 2019, and
the Chinese patent application No. 201921385280.7 filed on

Aug. 23, 2019, the entire contents ol which are hereby
incorporated by reference herein for all purposes.

TECHNICAL FIELD

The present disclosure relates to the field of lighting
equipment, in particular to a lamp lighting assembly and a
lighting fixture.

BACKGROUND

The high voltage linear segmentation scheme 1s a mature
light-emitting diode (LED) linear drniving scheme in the
market, which, by dividing LEDs into multiple segments,
makes the corresponding LED segments conductive i turn
following the AC input voltage, so that the input current
tollows the mput voltage to achieve the high power factor
and low harmonic value of the entire lamp.

SUMMARY

The present disclosure provides a lamp lighting assembly
and a lighting fixture.

An example of the present disclosure provides a lamp
lighting assembly. The lamp lighting assembly may include:
an anti-lightning-strike rectifier module, a high-voltage lin-
car drive module and a lighting module. The anti-lightning-
strike rectifier module may include a first input terminal and
a first output terminal, so as to convert an input current/input
voltage of the first mnput terminal into a safe current/safe
voltage and output the safe current/safe voltage to the first
output terminal, and the anti-lightning-strike rectifier mod-
ule 1s soldered to a pluggable fiberglass board; and the
high-voltage linear drive module may include a second input
terminal and a second output terminal, the second input
terminal 1s electrically connected to the first output terminal,
and the second output terminal 1s electrically connected to
the lighting module to drive the lighting module to work,
and the high-voltage linear drive module and the lighting
module are arranged on a substrate outside the fiberglass
board.

An example of the present disclosure also provides a
lighting fixture. The lighting fixture may include the lamp
lighting as described above. The lighting fixture may also
include a lamp housing, the lamp lighting assembly 1is
arranged within the lamp housing.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not restrictive of the
present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings illustrated herein are used to provide a
turther understanding of the present disclosure and consti-
tute a part of the present disclosure. The examples of the
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2

present disclosure and the descriptions thereotf are used to
explain the present disclosure, and do not constitute undue

limiting to the present disclosure. In the drawings:

FIG. 1 1s a schematically structural diagram of a lamp
lighting assembly provided by an example of the present
disclosure.

FIG. 2 1s a schematic block diagram of a anti-lightning-
strike element provided by an example of the present
disclosure.

FIG. 3 1s a schematic circuit diagram of the anti-lightning-
strike element provided by an example of the present
disclosure.

FIG. 4 1s a schematically structural diagram of a lighting
fixture provided by an example of the present disclosure.

Retference Numerals: 100, Lamp lighting assembly; 110,
Anti-lightming-strike rectifier module; 120, High-voltage
linear drive module; 130, Lighting module; 140, Fiberglass
board; 150, Substrate; 200, Lamp housing.

DETAILED DESCRIPTION

To make the objective, technical schemes, and advantages
of the examples of the present disclosure clearer, technical
schemes of the examples will be described 1n a clearly and
tully understandable way 1n connection with the drawings
related to the examples of the disclosure. Apparently, the
described examples are just a part but not all of the examples
of the disclosure. Based on the described examples herein,
one of ordinary skill 1n the art can obtain other example(s),
without any creative labor, which shall be within the scope
of the present disclosure.

Sometimes, LED outdoor spotlights are used for 1ts char-
acteristics of low cost, small size, low height, low harmonic
value, high power factor, capable of being full paste plate
and the like. This scheme has weak protection against
high-voltage lightming strikes, so additional anti-lightning
strike elements need to be added to prevent differential-
mode and common-mode high-voltage lightning strikes
from damaging lighting fixtures.

In order to facilitate heat dissipation and wire arrange-
ment, light-emitting LEDs and linear ICs need to be
arranged on a same substrate. Therefore, patch type anti-
lightning-strike elements are often used when lightning
protection 1s required. However, this way will lead to a
significant 1ncrease 1 cost.

Referring to FIG. 1, an example of the present disclosure
provides a lamp lighting assembly 100 applied to a high-
voltage linear segmented lighting fixture. The lamp lighting
assembly 100 includes an anti-lightning-strike rectifier mod-

ule (ALSRM) 110, a high-voltage linear drive module
(HVLDM) 120, and a lighting module 130. The high-
voltage linear drive module 120 includes a first mput ter-
minal and a first output terminal, so as to convert an input
current/input voltage of the first mput terminal into a safe
current/safe voltage, and output the safe current/safe voltage
to the first output terminal, 1n which the anti-lightning-strike
rectifier module 1s soldered to a pluggable fiberglass board
140. The high-voltage linear drive module 120 includes a
second mput terminal and a second output terminal, the
second input terminal 1s electrically connected to the first
output terminal, and the second output terminal is electri-
cally connected to the lighting module 130 to drive the
lighting module 130 to work, in which the high-voltage
linear drive module 120 and the lighting module 130 are
arranged on a substrate 150 outside the fiberglass board 140.

The high-voltage linear drive module 120 1s used to
convert the iput current/input voltage of the first mput
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terminal 1nto a safe current/saie voltage, and output the safe
current/sale voltage to the first output terminal, which can
employ, but 1s not lmmited to, IC-DT3100, SM2082D,
SDS3108 chips, etc., which are not specifically limited 1n the
examples of the present disclosure.

The high-voltage linear drive module 120 and the lighting
module 130 are both arranged on a substrate 150 outside the
fiberglass board 140 to facilitate heat dissipation and wire
arrangement. The substrate 150 1s an aluminum substrate.
According to actual conditions, the high-voltage linear drive
module 120 and the lighting module 130 can be arranged on
the same substrate 150 or on different substrates 150,
respectively.

The anti-lightning-strike rectifier module 110 1s soldered
to the pluggable fiberglass board 140. Specifically, the
fiberglass board 140 1s used as a printed board and circuit
connection wires and inserting holes are designed on the
fiberglass board 140. Pins of the anti-lightning-strike recti-
fier module 110 are serted into the pre-designed 1nserting
holes 1n the fiberglass board, and after temporary fixation,
the inserted pins are soldered on the side, facing away from
the anti-lightning-strike rectifier module 110, of the fiber-
glass board 140. Soldering process may be, but 1s not limited
to, wave soldering, dip soldering or the like. Wave soldering,
1s employed in the examples of the present disclosure.

Soldering the anti-lightning-strike rectifier module 110 to
the pluggable fiberglass board 140 by the wave soldering can
greatly reduce the cost of lightning protection on the basis of
ensuring heat dissipation and wiring convenience, as coms-
pared to the traditional lightning protection method of
pasting patch.

The anti-lightning-strike rectifier module 110 1s used to
protect the lighting module 130 from lightning strikes.
Referring to FI1G. 2, the anti-lightning-strike rectifier module
110 includes an anti-lightning-strike element and a rectifier
bridge that are electrically connected. Among them, the
anti-lightning-strike element 1s used to protect the lighting
module 130 from lightming, and the rectifier bridge 1s used
to convert the input alternating current into the direct voltage
required by the lighting module 130 to work. The lighting
module 130 may be, but 1s not limited to, an LED lamp, an
OLED lamp, etc. As an example, the lighting module 130 1n
the example of the present disclosure adopts an LED lamp.

Referring to FIGS. 2 and 3, the anti-lightning-strike
clement includes a first lightning strike differential-mode
protection sub-element (LSDMPSE), a second lightming
strike differential-mode protection sub-element and a light-
ning strike common-mode protection sub-element
(LSCMPSE) that are respectively electrically connected
with the rectifier bridge. Among them, the first lightming
strike diflerential-mode protection sub-element i1s used as
the first protection for the mput AC differential-mode high
voltage to absorb most of the high voltage, and the second
lightning strike diflerential-mode protection sub-element 1s
used to absorb the residual voltage by passing the first
lightning strike differential-mode protection sub-element.
The lightning strike common-mode protection sub-element
1s used to absorb alternating current (AC) common-mode
high voltage when there 1s a high voltage lightning strike.

As shown 1n FIG. 3, the first lightning strike differential-
mode protection sub-element includes a first fusible resistor
RF1, a second fusible resistor RF2, and a first varistor
MOV1, the first fusible resistor RF1 1s connected between a
live wire and the first input terminal of the rectifier bridge,
the second fusible resistor RF2 1s connected between a
neutral wire and the second input terminal of the rectifier
bridge, and the first varistor MOV1 1s connected with the
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rectifier bridge in parallel between the first fusible resistor
RF1 and the second fusible resistor RF2.

The second lightning strike differential-mode protection
sub-element includes a discharge resistor R1, a diode D1,
and an electrolytic capacitor EC. The diode D1 1s connected
with the discharge resistor R1 in parallel to form a parallel
circuit. The parallel circuit 1s connected with the electrolytic
capacitor EC in series and then connected with the rectifier
bridge 1n parallel between the two mput terminals of the
high-voltage linear drive module 120, and a cathode of the
diode D1 1s connected to the electrolytic capacitor EC. The
two output terminals of the rectifier bridge are connected
with the two mput terminals of the high-voltage linear drive
module 120 in a one-to-one correspondence.

The lightning strike common-mode protection sub-ele-
ment includes a gas discharge tube GD, a second varistor

MOV2 and a third varistor MOV3. The second varistor
MOV?2 is connected with the third varistor MOV 3 1n parallel
between the rectifier bridge and the gas discharge tube GD
that 1s grounded, the second varistor MOV?2 1s connected
with the first mnput terminal of the rectifier bridge, and the
third varistor MOV3 1s connected with the second input
terminal of the rectifier bridge.

In the anti-lightning-strike process by the anti-lightning-
strike rectifier module 110, when differential-mode high
voltage lightning strikes enter the anti-lightning-strike rec-
tifier module 110 through the power mput terminal, most of
the high voltage are firstly consumed and absorbed by the
first fusible resistor RF1, the first varistor MOV1, and the
second varistor RF2. The residual voltage enters the second
lightning strike differential-mode protection sub-clement
through the rectifier bridge, and 1s absorbed by the diode D1
and the electrolytic capacitor EC, and become a safe voltage.
The discharge resistor R1 1s used to discharge the charges
stored 1n electrolytic capacitor EC after the lightning strike
high voltage 1s absorbed by the electrolytic capacitor EC.
When there 1s a high voltage lightning strike from the live
wire to the ground, the high voltage 1s absorbed by the first
tusible resistor RF1, the second varistor MOV?2, and the gas
discharge tube GD, and become a sate voltage. When there
1s a high voltage lightning strike from the neutral wire to the
ground, the high voltage 1s absorbed by the second fusible
resistor RF2, the third varistor MOV 3, and the gas discharge
tube GD, and become a safe voltage.

In the examples of the present disclosure, the anti-light-
ning-strike element includes a first lightning strike differen-
tial-mode protection sub-element, a second lightning strike
differential-mode protection sub-element, and a lightning
strike common-mode protection sub-element. It can be
appreciated that, in some other examples, the anti-lightning-
strike element may be selected from one or more of the first
lightning strike differential-mode protection sub-element,
the second lightning strike differential-mode protection sub-
clement, and the lightning strike common-mode protection
sub-element as required. For example, generally in areas
with low anfi-lightning-strike requirements (diflerential-
mode <2 KV, and common-mode <4 KV), the anti-light-
ning-strike element can be selected one from the first
lightning strike differential-mode protection sub-clement
and the second lightning strike differential-protection sub-
clement as required, and no lightming strike common-mode
protection sub-element 1s provided. In areas with high
anti-lightning-strike requirements (diflerential-mode >2 KV,
and common-mode >4 KV), the first lightning strike difler-
ential-mode protection sub-element, the second lightning
strike differential-mode protection sub-element, and the
lightning strike common-mode protection sub-element are
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all required. In this way, the anti-lightning-strike element
can be flexibly arranged according to actual lightning pro-
tection requirements, thereby reducing product costs.

Referring to FIG. 4, the examples of the present disclo-
sure also provide a lighting fixture including any one of the
lamp lighting assemblies 100 described above and a lamp
housing 200 within which the lamp lighting assembly 100 1s
arranged.

Brietly, for the lamp lighting assembly 100 and the
lighting fixture provided by the examples of the present
disclosure, the high-voltage linear drive module (HVLDM)
120 and the lighting module 130 are arranged on the
substrate 150 to facilitate heat dissipation and wire arrange-
ment. At the same time, soldering the anti-lightning-strike
rectifier module (ALSRM) 110 to the pluggable fiberglass
board 140 can reduce the cost of anti-lightning-strike while
ensuring that the heat dissipation and wiring convenience. In
addition, 1n the lighting circuit and lighting fixture provided
by the examples of the present disclosure, the anti-lightning-
strike element on the anti-lightning-strike rectifier module 1s
selectable, and the anti-lightning-strike element can be tlex-
ibly arranged according to the actual lightning protection
requirements, thereby further reducing the cost of anti-
lightning strike.

Examples of the present disclosure employs following
technical schemes.

An example of the present disclosure provides a lamp
lighting assembly, comprising: an anti-lightning-strike rec-
tifier module, a high-voltage linear drive module and a
lighting module. The anti-lightning-strike rectifier module
includes a first input terminal and a first output terminal, so
as to convert an mput current/input voltage of the first input
terminal 1nto a saie current/safe voltage and output the safe
current/safe voltage to the first output terminal, and the
anti-lightning-strike rectifier module 1s soldered to a plug-
gable fiberglass board; and the high-voltage linear drive
module imncludes a second 1input terminal and a second output
terminal, the second input terminal 1s electrically connected
to the first output terminal, and the second output terminal
1s electrically connected to the lighting module to drive the
lighting module to work, and the high-voltage linear drive
module and the lighting module are arranged on a substrate
outside the fiberglass board.

Optionally, the anti-lightning-strike rectifier module com-
prises a anti-lightning-strike element and a rectifier bridge
that are electrically connected.

Optionally, the anti-lightning-strike element includes at
least one of a first lightning strike differential-mode protec-
tion sub-element, a second lightning strike differential-mode
protection sub-element and a lightning strike common-mode
protection sub-element.

Optionally, the anti-lightming-strike element comprises
the first lightning strike differential-mode protection sub-
clement, the first lightning strike differential-mode protec-
tion sub-element includes a first fusible resistor, a second
fusible resistor, and a first varistor, the first fusible resistor
1s connected between a live wire and the first input terminal
of the rectifier bridge, the second fusible resistor 1s con-
nected between a neutral wire and the second 1nput terminal
of the rectifier bridge, and the first varistor 1s connected with
the rectifier bridge in parallel between the first fusible
resistor and the second fusible resistor.

Optionally, the anti-lightming-strike element comprises
the second lightning strike differential-mode protection sub-
clement including a discharge resistor, a diode, and an
clectrolytic capacitor, the diode 1s connected with the dis-
charge resistor in parallel to form a parallel circuit, the
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parallel circuit 1s connected with the electrolytic capacitor in
series and then connected with the rectifier bridge in parallel
between the two iput terminals of the high-voltage linear
drive module, and a cathode of the diode 1s connected with
the electrolytic capacitor.

Optionally, the anti-lightning-strike element comprises
the lightning strike common-mode protection sub-element
including a gas discharge tube, a second varistor, and a third
varistor, and the second varistor 1s connected with the third

varistor 1n parallel between the rectifier bridge and the gas
discharge tube that 1s grounded.

Optionally, the lighting module 1s an LED lamp.

Optionally, the lamp lighting assembly further comprising,
a substrate, and the high-voltage linear drive module and the
lighting module are both arranged on the same

An example of the present disclosure also provides a
lighting fixture, comprising any of the lamp lighting assem-
blies, and it further comprises a lamp housing, the lamp
lighting assembly 1s arranged within the lamp housing.

The above-described at least one technical solution
adopted by the examples of the present disclosure can
achieve the following beneficial effects.

The lighting circuits and lighting fixtures provided by the
examples of the present disclosure can reduce the cost of
lightning protection while ensuring the heat dissipation and
the wiring convenience.

For the lighting circuits and lighting fixtures provided by
the examples of the present disclosure, the anti-lightning-
strike element on the anti-lightning-strike rectifier module 1s
optional and can be flexibly configured according to market
requirements, which can further reduce the cost of anti-
lightning-strike.

In the description of the present disclosure, it should also
be noted that, unless otherwise specified and defined, the
terms “arranged”, “installed”, “connected”, and “connect-
ing” should be understood in a broad sense. For example,
they may be connected fixedly, detachably, or integrally;
they may be connected mechanically or electrically; they
may be connected directly, or indirectly by an intermediate
medium, or they can be internal communication between
two elements. For those skilled in the art, the specific
meanings of the above-described terms 1n the present dis-
closure can be understood in specific circumstances. In
addition, the terms “first”, “second”, “third”, etc. are only
used for distinguishing the descriptions, and cannot be
understood as indicating or implying relative importance.

The present disclosure may include dedicated hardware
implementations such as application specific integrated cir-
cuits, programmable logic arrays and other hardware
devices. The hardware implementations can be constructed
to implement one or more of the methods described herein.
Examples that may include the apparatus and systems of
various 1mplementations can broadly include a variety of
clectronic and computing systems. One or more examples
described herein may implement functions using two or
more specific mterconnected hardware modules or devices
with related control and data signals that can be communi-
cated between and through the modules, or as portions of an
application-specific integrated circuit. Accordingly, the sys-
tem disclosed may encompass software, firmware, and hard-
ware implementations. The terms “module,” “sub-module,”
“circuit,” “sub-circuit,” “circuitry,” “sub-circuitry,” “unit,”
or “sub-unit” may include memory (shared, dedicated, or
group) that stores code or instructions that can be executed
by one or more processors. The module refers herein may
include one or more circuit with or without stored code or
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instructions. The module or circuit may include one or more
components that are connected.

The above descriptions are only examples of the present
application, and are not intended to limit the present disclo-
sure. For those skilled 1n the art, the present disclosure can
have various modifications and changes. Any modification,
equivalent substitutions, improvement, etc. made within the
spirit and principle of the present disclosure shall be
included in the scope of the present disclosure.

What 1s claimed 1s:

1. Alamp lighting assembly, comprising an anti-lightning-
strike rectifier module, a high-voltage linear drive module
and a lighting module, wherein:

the anti-lightning-strike rectifier module comprises a first

input terminal an anti-lightning-strike element, a rec-
tifier bridge, and a first output terminal, so as to convert
an 1put current/input voltage of the first input terminal
into a safe current/safe voltage and output the safe
current/sate voltage to the first output terminal, and the
anti-lightning-strike rectifier module 1s soldered to a
pluggable fiberglass board, wherein the anti-lightning-
strike element comprises a first lightning strike differ-
ential-mode protection sub-element, a second lightning
strike differential-mode protection sub-element and a
lightning strike common-mode protection sub-element
that are respectively electrically connected with the
rectifier bridge; and

the high-voltage linear drive module comprises a second

input terminal and a second output terminal, the second
mput terminal 1s electrically connected to the first
output terminal, and the second output terminal is
clectrically connected to the lighting module to drive
the lighting module to work, and the high-voltage
lincar drive module and the lighting module are
arranged on a substrate outside the fiberglass board.

2. The lamp lighting assembly according to claim 1,
wherein the anti-lightning-strike element comprises the first
lightning strike differential-mode protection sub-element,
the first lightning strike differential-mode protection sub-
element includes a first fusible resistor, a second fusible
resistor, and a first varistor, the first fusible resistor 1is
connected between a live wire and the first input terminal of
the rectifier bridge, the second fusible resistor 1s connected
between a neutral wire and the second 1nput terminal of the
rectifier bridge, and the first varistor 1s connected with the
rectifier bridge 1n parallel between the first fusible resistor
and the second fusible resistor.

3. The lamp lighting assembly according to claim 1,
wherein the anti-lightning-strike element comprises the sec-
ond lightning strike differential-mode protection sub-ele-
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ment including a discharge resistor, a diode, and an electro-
lytic capacitor, the diode 1s connected with the discharge
resistor 1n parallel to form a parallel circuit, the parallel
circuit 1s connected with the electrolytic capacitor in series
and then connected with the rectifier bridge in parallel
between the two iput terminals of the high-voltage linear
drive module, and a cathode of the diode 1s connected with
the electrolytic capacitor.

4. The lamp lighting assembly according to claim 1,
wherein the anti-lightning-strike element comprises the
lightning strike common-mode protection sub-eclement
including a gas discharge tube, a second varistor, and a third
varistor, and the second varistor 1s connected with the third
varistor 1n parallel between the rectifier bridge and the gas
discharge tube that 1s grounded.

5. The lamp lighting assembly according to claim 1,
wherein the lighting module 1s an LED lamp.

6. The lamp lighting assembly according to claim 1,
wherein the high-voltage linear drive module and the light-
ing module are both arranged on the same substrate.

7. A lighting fixture, comprising a lamp lighting assembly
a lamp housing, wheremn the lamp lighting assembly 1s
arranged within the lamp housing, and the lamp lighting
assembly comprises an anti-lightning-strike rectifier mod-
ule, a high-voltage linear drive module and a lighting
module, wherein:

the anti-lightning-strike rectifier module comprises a {first

input terminal an anti-lightning-strike element, a rec-
tifier bridge, and a first output terminal, so as to convert
an 1put current/input voltage of the first input terminal
into a sale current/safe voltage and output the safe
current/safe voltage to the first output terminal, and the
anti-lightning-strike rectifier module 1s soldered to a
pluggable fiberglass board, wherein the anti-lightning-
strike element comprises a first lightning strike differ-
ential-mode protection sub-element, a second lightning
strike differential-mode protection sub-element and a
lightning strike common-mode protection sub-element
that are respectively electrically connected with the
rectifier bridge; and

the high-voltage linear drive module comprises a second

input terminal and a second output terminal, the second
input terminal 1s electrically connected to the first
output terminal, and the second output terminal 1s
clectrically connected to the lighting module to drnive
the lighting module to work, and the high-voltage
lincar drive module and the lighting module are
arranged on a substrate outside the fiberglass board.
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